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Appendlx D

CORRESPONDENCE BETWEEN HOUSING DEFECTS AND REPAIR CODES

Our analysis matches a dwelling defect wlth its consequent repair.
Defects are noted as violations on the 38-polnt checklist (Appendix B);

repairs are coded accordlng to the lten repaired, the type of repair,
location, maker, payer, and cost. The relatlonship between a defect
and its repair code Is therefore lndirect. Table D.I glves the cor-
respondences between defects and repalr codes. Flgure D.1 ls a sample

housing evaluatlon form.
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Table D.1

CORRESPONDENCE BETWEEN HOUSING DEFECTS AND REPAIR ACTIONS

Defect
(Def 1c iency"ErtEI[ri"t rten)a

Exterior property:
Sanitatlon and sEorage
Accessory strucEures

Buildlng exterior:
Founda tion
Wal1s
Roofs
SEalrs, porches, raillngs

Windows
Doorways and hatches

Bullding lnterlor:
Sanitation and storage
Wa11s
Celling
Floors
Stairs and ral11ngs

Toilet and bath facllltles

KiEchen facilitles

Water heater

Plumbing system
Heatlng system
ElecErlcal systesl

Kitchen facllltles:
Vent ilation

Bath facllitles.:
VentilaEion

FixEures and outlets

Privacy

Occupancy:
Unlt slze

Repair
Descriptlon

Clear exterior lltter
Repalr accessory

structures

Repalr foundatlon
Repair exterlor wal1s
Repa1-r roof or eaves
Repalr exterior sEeps,

porches, or handralls
Repalr wlndows
Repalr doors

Clear lnterior litter
Repair interior walls
Repalr interlor ceillngs
Repair floors
Repalr interlor steps

and handralls
Repair bathtub, shower,

bathroom, slnk, or
to11et

Repalr cooking range,
refrigerator, or
kltchen slnk

Repalr waEer heater or
vent PiPes

Repalr plumblng system
Repalr heatLng system
Repalr electrical system

Open or lnsta1l door or
wlndow

Repalr or lnstall vent
fan

0pen or lnstall door or
window

Repalr or lnstall vent
. fan

Repalr flxtures or
outlets

Provlde bathroom
prlvacy

Repalr windov, door,
heating, or electrlcal
Syatem to meet room
atandards

SOURCE: Tabulated by IIASE staff.
4lncludes all deficlency ltens that.uore than ten households falled and repalred.
bNrrbe.s refer to codes on evaluation form (see Flg. D.1).

Repalr Codesb

Item
Repalred

Type of
Repalr Locatlon

1,2,7,8

1,2,3

3' 5

L,2,3
any

any

4
any

t

,

any

1
6

1

6

2,
7,

2,
7,

any

any

3' 5

any
any
any
any
aoy

4, 5

8, 9

4, 5
8, g

any
any
any
any

any
any
any
any

any
any

o ,1 r2,5 ,6 ,7 ,8 ,9
any

0, 5, 6, 7, I

0
0
0
0
0

1 2,
any

any
2

any

any
2

4

3

1 2

3

3

4

4

4

4

any

3, 4,
3, 4,
3, 4,
3, 4,
3, 4,

6, 7, 8
6, 7, I
6, 7, 8
6, 7, I
6, 7, 8

11
30
2t

L2, 19, 24

3, 20, 23

4, 5, 7, L4

29, 3l

32

15

I

5

28

16
9

13
18
74

6

32
5

t
7

5, 32

28

6, 7

415

16
30
o2
10

12, 24

L, 22
23, 25
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Fig. D.1--sample housing evaluation form
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Appendix E

REPAIR ASSISTANCE PROGRA}IS

Some allokrance program enrollees have completed repairs they

might not otherwlse have undertaken because of two repair assistance
programs: coumunity development grants and loans to help finance
the repairs, and t'handyman" programs that help do the work. This

appendlx describes the programs as they operated in the experimental
sites during the first three years of the allowance prograu.

COMMI'N ITY DEVELOPMH{T

Green Bay (Brown County) and South Bend and Mishawaka (St. .lo-
seph County) all have special housing programs, some of which are

funded through Comrounity Development Block Grant allotments. Resi--

dents have applied for both housing allowances and the special grants

and loans. A household occasionally first receives a special grant

or loan, improves its dwelling, and then applies for a houslng allow-
ance to reduce lts budgetary burden. Some allowance reclpients in
both counties have applied for the special funding to make further
improvements to their homes, desplte South Bend city regulatlons
that discourage it.

The client overlap between the speclal housing programs and the

housing allowance program is much greater ln St. Joseph County than

in Brown County. Each city offers unique variants of the special
proBrams. South Bend currently operates five municipal rehabilita-
tion programs:

Project ReVnbilitation is a voluntary program that upgrades

homes in approved target areas to mlnimum code standards

at no cost to the residents.
T}ne Guaranteed Loan Prognam provides home luprovement

loans at 9 percent interesE to persons livlng in speci-
fLed census tracts who are unable to obtain funds

through normal lending institutions.

o

o
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Project Rebate, limited to certain geographic areas in
the city, relmburses homeor^rners and landlords for 15

to 40 percent of the cost of repairs to their properties.
Nonprofit Gtoup Relnbtlitation provldes grants of up to
$5,000 per dwelling for nonprofit groups rehabllitatlng
homes.

The Seetion 372 Loan Progron, funded directly by HUD,

offers 3 percent home improvement loans to low-income

households livlng in federally approved target areas.

South Bend previously offered three other programs that have been

discontinrred:

o

o

o

o

o

o

The Emergeney Repair Program provided grants to indlvld-
uals in all parts of the city to help remedy emergency

deficlencles such as plurnbing and heating defects.
The HAO Referral Prognon for the elderly offered houslng

rehabilltation loans and grants to elder1-y households

who were eligible for housing allowances but lived in
dwellings not meetlng HAO housing standards.

The Neighbonhood Deuelopment Pnogrun was funded out of
revenue-sharing funds durlng L974 and 1975 and, similar
to the later Rehabllitation Grants Program, offered
grants of approxiurately $5,000.

South Bend's nelghborlng city of Mishawaka uses most of its
community development funds for fnfnasttueture fmptouanent Progratns

concentrated ln a number of urban renewal projects. The city also
issues home rehabilitatlon grantB to homeorrmers withl-n those areas.

Green Bay offers only one program funded through its Community

Development Block Grant allotment--the Housing Rehabilitation and

Loan Grant Progr.am. That program offers grants of up to $21000 and

loans for up to $5,000 (or a combination of both for a maximum of
$7,000) to houeorrmers whose dwellings violate city houslng codes.

Green Bay has also committed money to the Section 312 Loan Pnogron,

but none of the few applications has met HIID regulations.
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REPAIR ASSISTANCE SERVICES

Social service agencles ln the two counties provide a number of
programs that assist some enrollees ln undertaking repairs:

o ReaL Sernsiees nakes repairs for ellgible appllcants, aged

60 or over, givlng prlorlty to households requlrlng
emergency repairs or who are enrolled in the houslng al-
lowance program. The program donates free labor, The

applicant ls expected to pay for materials, although in
some circumstances other funds are available.
The Fami,Ly and Children's Center in Mishawaka provides

repair servlces for appllcants who recelve AFDC or SSI

payments or elderly housekeeplng asslstance.

RENEll, fne., is a nonp.o|lt corporation that provldes low-

cost housing to the poor by rehabilitating existing homes.

Church-based, RENEW advocates homeownership as a means of
upliftlng the poor. The group purchases sound but lnex-
pensive homes, rehabilitates them, using mostly volunteer
labor, then se1ls them at no profit to carefully selected

familles who could not otherwlse afford a home.

Bror^m County had two repair asslstance services during the

period. The Council of Churches Acting Responslbly Ecumenically,

Co-Cane, and the Northeast Neighborhood AssocLatiot, NENA, sponsored

repair programs for elderly homeowners wlth lncomes below the labor

department guidelines for poverty. Teams of youth were hired at the

minlnum wage to palnt and make small repalrs. Quallfying homeowners

paid only for materlals.

o

o
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Appendlx F

REPAIR COST ESTI}TATES

For purposes of our analyses rde estimated two sets of standard

repair costs:

Average repair cash outlays to overcome defects vlolating
any of the 38 HAO housing standards.

Predicted repairs--considering the item repalred, how it
was repaired, and whether labor or materials were requlred.

The first set is approprlate for considerlng what lt would cost

unspecifled enrollees to repalr theLr dwelllngs and qualify for al-
lowance payments; the second set is more appropriate for determining
r^rhat a speclfic enrollee nlght have to pay to overcome a particular
housing problen. The following paragraphs describe the two estima-
tion procedures and present the results.

DEFECT REPAIR COSTS

Table F.1 projects repair costs for overcoming the deficiencles
on the 38-point checklist in Appendix B. When a standard does not
appear in the table, there rrrere too few cases for estiuatlon. If
repairs to overcome the violatlon of a standard were unconrmon ln
the l8-month period studied, we assume they will contlnue to be

unconmon.

CASH OUTLAY REGRESSIONS

We determined the financlal burden for households'undertaking
repairs according to the klnd of repair, how it was performed, whe-

ther labor or materials were needed, and whether the household was

elderly. A regression technlque predlcted the independent effect of
each factor. I,Ie estlmated lnitlal repal-r cost regressions ln both

sites for each of the major categories of repalr items.

o

o
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Table F.1

DEFECT REPAIR COST PROJECTIONS

Predlcted Repait Cash Ourlay ($)

St. Joseph County

HAO Standard

Exterior property:
Sanltation and storage
Accessory structures and

fences

Bulldlng exterlor:
Foundatlon
Walls
Roofs
Statrs, porches, rallings
Windows
Doorways and hatches

Bulldlng and unit interlor:
Sanitatlon and storage
l,Ia11s
Ceiling
Floors
Stalrs and ralllngs
Toilet and bath facillties
Kitchen facillties
trlater heater
Plumbing system
Heating system
Electrical system

Kitchen faclllties:
Ventilation

Bath faclllties:
Ventilation
Fixtures and outlets
Privacy

Standard
Error

.08

4L.59

45
t2
10
64

87.
9.
4.
7.

62.99
49.3L

11.48
23.t9

.50

.93

.84

.89

.s9

.98

.20

.95

10
1
5

9
8

10
40
49

Oceupancy:
Unit slzeb

1.59

5.L4

L.29
2.44
9.27

SOURCE: IIAO records from January
oF"r"r than 10 reported repairs.

Brown County

Mean Medlan
Standard
Error Mean Medlan

(a)

L4.44

L37.L7
L78.75

35. 33
10. 20

7 .77

0. 00
29.93
28.L4
47 .57
9.22
8.46
(a)
4.79

32.46
(a)

22.95

9. 90
(a)
(a)

L2.Lsb

2.22

3.50
30.50

0.00
15.00
5.50

50. 00
5. 90
t.25
(a)
.45

18. 75
(a)
4.00

6.67b

.43

(a)

8.00

8.50
3. 50
4.67

.44
(a)
(a)

L34.77
121.03

6.98
L2.85
L2.47

.69
3.48
(a)
1. 85

14.81
(a)

13. 90

1.88

3.2L

(a)

4.00

9.30
3. 38
2.82

3.19
(a)
(a)

72.r3

73.s7
154.98
245.O7
33.85
L6.79
13.93

0.00
40.67
51. 34
4L.57
13.93
2s.24
28.84
31.38
31.56
59.4L

138.96

2.78

4.44
4.43

L4.48

23.gsb

08

15 .50

5.00
29.75
77 .50
10.13
4.87
2.s0

0.00
9.60
9.00

15.50

.10
2.53

.22

.04

.31

9.7s

00

b

9
8
6
1
3
4
5

50

.50

.00

.00

.50

.50

blncludes only repalrs to exl.stlng rooms.

h June 1 77.
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The Model

The functional formula is

cK: A + Bf * By + BrR + B4I + B|P + 860 + B?EM

+ BBER + BgEr + B\OEP +B E0 + e,
11

where C is the cash outlay for repair (, with ( ranging from 1 to 32

for Ehe following categories of repaired ltems:

01
o2
03
o4
05
06

Bathrub
Ceiling
Cooking range
Curtain partition
Door
Electrical fixtures
Electrical outlets
Electrical system
Fences, accessory structures
Floors
Foundation
Handrails
Heat, furnace
Heat, room heater
Heating system
Litter, broken glass

(Not used)
Plumblng system
Porch
Refrigerator
Roof
Shower
Sink
Steps
ToLlet
Trees/plants
Unit slze--enlarge or add rooms
Vent fan
Vent, vent pipes
Wa11s
Water heater
hlindows

t7
18
19
20
2L
22
23
24
25
26
27
28
29
30
31
32

07
08
09
10
11
l2
13
t4
15
t6

I

4 is how much labor and materlals cost a nonelderly household to
undertake a repair for itern ,K. tr takes on a value of 1 if no paid

labor is involved, and M if there are no cash outlays for materials.
F represents an item that ls replaced, not repairedi I, P, and 0

represent items that are installed, painted, or otherwise altered.
Because other research had suggested that the elderly are generally
less efficient purchasers of repair services, we included an elderly
component E that i-nteracts with the other variables.

Data Selection and t{eighting
Homeownerst accounts of repair costs are more complete than

rentersr. To avoi.d a consequent downward bias in the repalr cost
predictions, hre consldered only information from the 543 Brown County
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and 1,683 St. Joseph County homeowners wlth deficiency reevaluations.
Although estlmated costs are therefore strlctly appllcable only to

homeowners, they are 1lke1y to be the upper bounds on cash outlays
for rental properties.

A weighted regresslon technlque accomrodated both the central
distrlbution of the cash outlays and the occasional outlying values.

The data included several outliers that we wanted neither to delete--
because they probably contained useful information--nor glve equal

weight--because they would unduly influence the regression results.
For example, comparatively few households spent thousands of dollars
on inltial electrlcal, plumbing, or structural repairs; we do not

expect that others w111 spend that much, but we do not want to dis-
card the information that a few did report such large expendl,tures.

The welghting procedure allows us to include the data, but does not

a1low them to unnecessarily skew the results.
We developed a scheme that gradually reduces the influence of

a data polnt the more distant lt is from the center of the distribu-
tion:

C : BX * e,

where C represents the dependent variables, X ls the vector of inde-
pendent variables, and e is the residual error. We ran the regres-
sion from 5 to 15 times for each equation, depending on how many

iterations lt took for the coefflclents to stabllize--that ls, to

change 1ttt1e between iterations. After each regression the program

computed weights that were used on the immediately fo1-lowing re-
gression:

Weights : K DI Y. - XB

L

<K
t

2
K ,bv X LI J.

J
- x.b

1
U

>K
J J

where K = 2o,

o = the standard error of the regresslon,
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J,
J

= the dependent variable for the 7th observation,

= the lndependent varlables for ttre jth observationx.
J

Regression Results

Table F.2 lists the regression coefflcients, estimates, and

statlstics for aLL 62 regresslons. It is LnstructLve to follow one

example that demonstrates the estimatl-on procedure, and lllustrates
tts limltations.

Conslder a coumon item--wlndow repalrs.* We expect that certain
variables might influence the repalr costs: whether the repal-r re-
quired labor and materials, whether the repalr was extensive or uinor,
and whether the enrollee rras a thrifty purchaser of repalrs. The

followlng equatlon shows the general speclflcatlon and the sign we

anticlpate for each coefftcient:

sz=A-Bl-BdM+B
+ BTER + BTEI + B

"R+B4I-BSP-BO0+BTEM

1 FP * BrrE) + e.

According to the equation, a nonelderly household that repairs its
windows using both pald labor and materials would pay amount 1. That

amount would be smaller if either no pald labor (L) or pald materials
(M) were required. Replacing (E) or install-inC (1) a window would
probably cost more than repalrlng it; palntl,ng (P) or performing
other (O) repairs would likely cost less. We anticipate that the
elderly are less thrifty purchasers of repalrs; the interaction with
E allows for factor prlce differentials between elderly and the non-
elderly enrollees.

The regression considered reports for 465 lnitial window repairs.
The program computed coefflclents and welghts ln ten iterations of
computations before reaching a stable set of numbers. After ten
lterat{ons, the coefficients \^rere:

C

1*

Data are for St. Joseph County.



Table F.2

REGRESSION COEFFICIENTS FOR INITIAL REPAIR COST REGRESSIONS

IteE
Repaired

Standard
Devlatlon

+2. 50 -38. s0

:l
+15.11

Btotm Countg

+1. 70

li.u
-12 .00

-1.33

+44.02 -30.58

IPo
N
I

Ce11lng
Curtaln,
Partltion

Door
Electrical
ouEIeEe

Electrlcal
ayaEeltr

Fences
Handralle
Ileatlng
Plunbing
fixturee

Plunblng
syatelD

Porch
Steps
Structural
elements

Vent fan
Vent plpeg
Wal1s
Wlndows

5
19

37.50 -5. 00 +6.00
**

-9.38
-6.L2

+3. 82 .

-15. 34*

*
30. 00 -20.59

-3.t4
-31.
-!_r'

-34 04 -8.85
**

+54.O4

70
88

8
L2

+2.48
-.0749+1-1. 86

*00
97

9.73
*

3.92

24 47 .2L

**
9.51 16 .80

**
24.4Or, 13.78

61.31
54.34

3.44
1.03

2.64*
2.68

**
oc**
83**
12
86

15
10
15

1

1.55**
9. 83**
7 .66
1.67 *
2.2L

5.00
40.31
L6.97
3.67

't***
**
**

-9.4L
**

-t.7L
10. 48**
-8.57
-3.67

35. 96**
**

20.00
62. 00
73. 08

-17.00
-57 .22

+:28.87

-6.47

+30.00
+151.33

-L2,86

+150.00
+99.39
+L7 .28

+3.27
-39. 38
-3.13

-38. 89
-9. 36

+L2.59

84

-37.00
-56. 33

-.63

22
+14.
-4.

L2+86

+1.09-.15

+17.00**
131.12
-18.58

110.
-3.
+1.

+4-

-4.35

+2.03

4

-13

-6
+

**
+9.35
-4. 30
+1.08

L6
50
80

26

34
00
88**
07.*
66

65

57

39

-.28
-. 38
+.13

93
50
28
10
26

.86

.76

.33

.65

.80

.96

.62

.26

.65

.86
89

.67
10.66

6 .4s
2.08

+

205. 11 .

58.50. .

8.42**
78.13**
10.31-

25,16 -61. 03 -44.95 -7 5.95
-39

-6..68
-28.75
-3. 18

-25.06

170. 04
LL.74
4.58

46.06
10.85

-19
-1

-45
-6

46
23

?

-6.65
-1. 15 47

I

+.26 .13



15. 00
22,47

**
2L.s9

*
52.50

66. 09 **
31.50 **
74.68

L29.4O r,
75.03
46.00

245. 0o **
2t.07

*
30.86

*
2s.29

**
98 **
00.*
5o**
44
66 **
51
5o**
99 **
L2

*
7o**
96

**

53
L25

154

25
2t

163
51

183
31
33
11

-5.15

+29.42

-L8.42
-9.02

-104. 40
-20.32
+48.32
-12. 50
-10.97

-L7 .34
-26. 00

-L0.42
-7.74

-21.35

-20. 68

-250.00
-. 16
+.23

-9.00
-L4.77 r.,,
-6. 60

-31. 83

-52
-13
-3

90
2L
31

*

**

**
,t

**

-13. 19
-r4.43
-66. 19

+4.67
-L7.97

-25. 00
-27 .56
+7.75

-232.50 r,r,
-8. 66

-40.7 4

-99.00
+86.50
-49.28

-185.51
-18.50
-20.43
-5. 40

-170.40

-23.35 r,r,
-14.61

-13.66

-23.O8

-27.93

-9. 68

**

*
**

**
**

+L.49

+6.50

+180.33
+22.7L

+870.60*

+161. 75

+538.98
+27.94

+L6L.2L
-4. 00

-22.50
+.01

-54.L2
*

+L7L.64
+2.22

+.54

-7.29

*

**
**

+2.57

+10.08

-1. 80

+75.00

+L2L.45
-9.87

+35. 75
+4.27
-1.60

+47.39
*

+97.65
+15.90

-6.27

**

+5 68

-4.07

+.83

+6. 85

-11. 00

l.gz

|10

+44 03

87
08

38!

-31

-L0.97
+.77

+3. 51

+10. 08

+27 .47

+L5.24

+35.73

+90.79

*
+133.98

+24.72
+.18

*:l

-L7 .L9
-4.63
-9.89

-2.56
+2.76

-3.34

-54.32
+20.15

-2.79

+18. 32

-13. 60

+4.O2
+50.44

-6 .00
-3.40
-.34

-5.28

+6. 36
-1.83

+5 .43

-16.09

+89.11

-2L.97

+93.29

+L.67
+239.67

*
-68.58

-.2L

+35. 50*
-L99.26
+42.24 i

-L64
**

65

+i!. oo

+14.01

-22.25

-228.50

-60.47

ii.,,

-49. 08

+L2.4L

:?''u
**

65**
46

-:: 59

+226.
+40.

+6g .45 
*i

-58.47

+25

+5

-.61

09-6

01

08

+3.45

2.47

3::

-25.
+2.

+3, .44
.55
.37

58
48

54

.72

.69
.55
.49
.39

40

45

.71

.22

.79

.7L

.7L

.4L

.55

.51

.78

.39

88
30

3. 85

**
5.12**
7 .72
2.08
'49**

50. 65

1. 70

.95

st*
2L*,
1o**

2:j
4L
o7**
83**
05

**
28.L9
L7 .44x*

1
2

*

55
92
30

87
6q

**
*

2.
5.
8.

10.
2.
2.
2.
9.
7.

2.30

19
2

Appllances
Bathtub
Celllng
Curtaln,
Partltlon

Door
Electrlcal
flxtureg

ElectrLcal
outlet

Electrical
'syatertl
Fences
Floors
Foundatlon
Handralle
Heat,
furnace

Heatlng
6ysten

Pluroblng
ayateln

Porch
Roof
Sink
Steps
Tol1et
Vent fan
veot plPes
Walls
I{ater
heater

Wlndows

St. Joeeph Cotmty

Tabulated by IIASE Btaff uslng HAO records from January 1976 through June 1977.* = slgnlficant at 95 percent level of confldence; ** = slgolficant at 99 percent level

81. 07
13.63
65.83

23.O3
16.69

10. 61

L4.64

328.6L
29.35
4s.00

205.L4
9.10

86
58
93
11
81
74
50
09
63

28.29

19. 10

I
Ho(,

I

45
42

189
37
91
30
20

3
104

32.L3
15.15

SOURCE:

NOTE:
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32 = 21.96 - 7.74L -
(1. e7 ) (2.35)

*rt ,t*

14.61M + 2.22R + 1-5.901 + .92P
(2.53) (2.e2) (8.70) (3.32)

*rt

+ .180 - 1.838M - .218R + 40.468r + 5.088P
(3.24) (2.66) (3.59) (11.65) (9.65)

,t*

+ 2.2280 + e
(3. 55 )

R
9.

F-

Standard error of the estimate = 15.61.

The inltlal repair costs for windows ln any dwelling in our sample

can be estimated by surnning the intercept, here $21.96, wlth the re-
malning terms, which vary depending on the dwelllng and its occupants.

Most of those terms have coefficients wlth the deslred slgn and mag-

nltude, but we expected P and O to have negative coefflcients and

EM arrd ER to have posltlve coefficients. However, the coefficients
are smaIl, and a small variation ln the data could therefore reverse

their direction.
Since the coefflcients are estlmates from a sample, they are

subject to sarnplLng varlability. The number in parentheses under

each coefficient ls lts standard error, a measure of sanpling vari-
abllity. Only the coefficients of L, M, I, EI, ard the intercept are

large compared with thelr standard errors. In the other lnstances

the standard error is almost as large as, or larger than, the coef-
ficient. Under those cLrcumstances, we should not be surprlsed lf
a dlfferent sample dranm from the same populatlon showed no relatlon
between the variation belng explained and the characterlstlcs used

to explaln it. I,Ie lndicate a sma11 posslbillty of varLatlon between

samples (95 percent level of confldence, or alternatively, .05 level
of signiflcance) by a single asterisk below the standard error; trtro

asterisks lndicate an extremely remote possibllity (99 percent Ievel
of confldence).

The large standard errors for the lndependent varlables do not

necessarlly hamper predlction. They lndicate that correlation between

t

= .30

= L7 .44*rt
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the variables has confounded the lnfluence of one on the other. For

example, If almost aL1 replacements lnvolved only materlals but no

labor, and almost all repairs to wlndows lnvolving no pald labor were

wlndow replacements, those two variables would probably explain the

same variatlon, and the standard errors of each would be correspond-

ingly large. Correlation of lndependent variables, or multicoLlinear,-
itA, confuses lssues of varLatlon, but does not necessarily lessen
the modelts ablllty to estlmate repalr costs.

!'Ie calculated three statistics to descrl-be the regresslon equa-

tions. The standard error of the esti-mate indlc.ates that uslng the

equation to estimate repair costs for bulldings 1n our sample would

yield results wlthin $15.61 of the reported values 68 percent of the

tlme. The coefficlent of determinatlon (F2) tells what proportlon of
the variance in repair costs ls explained by the regression. The 1ow

.)

Ro for initial window repairs indlcates that the regresslon explains
only 30 percent of the varlation; but even that percentage is good

considering the range of important variables for which informatlon is
completely lacking: how many windows, what slze wlndows, whether a

contractor was involved, and the varlability of homeownerst repalr
reports. The P-statistic compares the amount of variance explained
by the dependent variables with the unexplained variance, indicating
whether the data are compatible with all coefflcients equal to zero.
The double asterlsks indicate that the P value of J-7.44 is too large
to be explalned by chance aIone.

Flnally, we used plots of the predicted values against thelr
residuals to determine if partLcular data polnts had an undue lnflu-
ence on the fltted regression equations. The welghtlng scheue de-

scribed earlier accoumodated cases with dependent variable outllers,
but not those wl-th independent variable outllers. An example is lf
only one elderly person had a leaded glass window installed at a cost
of several thousand dollars. The regresslon equation would predlct
that elderly households would spend thousands of dollars to have win-
dows l-nstalled, an outcome that is not likely. In fewer than ten
cases, we deleted data polnts because the independent varlable out-
lier had produced such unlikely results.
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Predicted Repalr Cash Outlays

We reviewed the regresslon coefficients, statistics, and resi-
dual plots produced by each regression to see that the techniques

were properly carrled out and that they produced credible results.
The regresslons ylelded comparatively hlgh standard errora and low

coefflclent of determlnatton (R2) statistics. The hlgh standard

errors indicate that our predictions are not very precise; the low
I

F"s indlcate that the lndependent varlables explain less than half
the varlation in the dependent varlable.

a

a
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